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 h he Regional Information Report S e r i e s  was e s t ab l i shed  in  1987 t o  provide an 
information access  system f o r  a l l  unpublished d iv i s iona l  r e p o r t s .  These r epo r t s  
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c i t e d  without  p r i o r  approval of t h e  au thor  o r  t h e  Divis ion of Commercial 
F i s h e r i e s .  
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INTRODUCTION 

The purpose of  t h i s  document i s  t o  p re sen t  t h e  methodology and d a t a  c o l l e c t e d  

from c r a b  trawl surveys conducted by t h e  Alaska Department of  Fish and Game 

(ADF&G) i n  t h e  Westward Region during 1988. The South Peninsula  and Kodiak 

management a r e a s  were t h e  only a r e a s  surveyed in  1988. The South Peninsula  

survey i s ' t h e  i n i t i a l  ADF&G c r ab  t rawl survey f o r  t h a t  management a r ea .  

METHODS 

Exp7anation o f  Terms and Acronyms 

The fol lowing d e f i n i t i o n s  were developed f o r  c h a r a c t e r i z i n g  Tanner c r ab ,  

Chionoecetes b a i r d i ,  examined i n  t h i s  r e p o r t .  

Newshell (NS) - Hard exoskele ta l  animal ; t h e  dorsa l  s i d e  of t h e  carapace 

brownish-red; no apparent  s c ra t ch ing  on ven t r a l  s i d e ;  

ep i fauna  absent  o r  l i m i t e d ;  and d a c t y l i ,  pterygostomial 

and branchi a1 sp ines  sharp.  4 

Oldshel l  (0 s )  - An apparent  s k i p  molt;  carapace hard and brownish; 

t h o r a c i c  sternum and vent ra l  s i d e s  of l e g s  with numerous 

s c r a t c h e s  and abras ions ;  dac ty l  i  , pterygostomi a1 and 

branchial  sp ines  worn; epifauna may be p re sen t .  

1. 

Very 01 dshe l l  (VOS) - An obvious skipmol t ; carapace hard,  dark  brown t o  

b l ack i sh ;  t h o r a c i c  sternum and ven t r a l  s i d e  of  l e g s  with 

mu1 t i p l e  s c r a t c h e s  and abras ions ;  underside o f  l e g s  

usual l y  dark ye1 1 ow- brown; dac ty l  i  , pterygostomi a1 and 

branchi a1 sp ines  heavi ly  worn; epi  fauna usua l ly  present :  

e .g . , I  a rge  barnacl e s  . 



Molting - All physiological events leading up  t o  ecdysis and 

i  ncl udi ng ecdysi s  . 

Skip-mol t - A crab which has retained i t s  exoskeleton (not molted) 

f o r  more than 12 months. 

Crab ~ G s u r e m e n t s  - All crab measurements in mm r e f e r  t o  carapace width (CW) 

ins ide  spines unless otherwise noted. 

P re rec ru i t  IVrs - Male Tanner crab 5 69 mm in carapace width and four o r  

more molts from a t t a in ing  legal  s i z e .  Note t h a t  t h i s  

group includes p re rec ru i t  IV, V ,  and VI and younger crabs,  

but are referred t o  as  p re rec ru i t  IV1s herein.  

P re rec ru i t  111's - Male Tanner crab 70-91 mm in  carapace width and three  

molts from a t t a in ing  legal  s i z e .  

P re rec ru i t  11's - Male Tanner crab 92-114 mm i n  carapace width and two 

molts from a t t a in ing  legal  s i z e .  

Prerecrui t  1 ' s  - Male Tanner crab 115-139 mm in  carapace width and one 

molt from a t t a in ing  legal  s i z e .  
P 

Recruit Legals - New-she1 1 male Tanner crab 140-164 mm in carapace width, 

recrui ted  t o  legal  s i z e  in year of capture.  

Post recrui t  Legals - Male crab t h a t  have been legal  s i z e  a t  l e a s t  one year: 

defined as o ldshe l l s  and very o ldshe l l s  140-164 mm and 

a l l  males > 164 mm in carapace width. 

Total Legals - All male Tanner crab > 139 mm in carapace width. 

Females - Ident i f ied  as adul t  o r  immature by visual observation of 

abdominal f l  ap. 



The fol lowing d e f i n i t i o n s  were developed f o r  c h a r a c t e r i z i n g  king crab ,  

Pa ra l i t hodes  camtscha t ica ,  examined i n  t h i s  r e p o r t .  

Carapace l eng th  - The s t r a i g h t  l i n e  d i s t a n c e  across  t h e  carapace from t h e  

p o s t e r i o r  margin of t h e  r i g h t  eye o r b i t  t o  t h e  medial- 

p o s t e r i o r  margin of t he  carapace. 

Legal S i z e  - Male c rab  seven inches (178 MM) o r  g r e a t e r  i n  width of 

she1 1 ,  including t h e  sp ines ,  measured a s  t h e  s t r a i g h t  

l i n e  d i s t a n c e  ac ros s  t h e  carapace a t  a r i g h t  angle  t o  a 

l i n e  midway between t h e  eyes t o  t h e  midpoint of t h e  

p o s t e r i o r  por t ion  of t h e  carapace. 

b 
J u v e n i l e  Females - Nonovigerous females with carapace l eng ths  of l e s s  than 

116 mm. 

Adul t Females - Ovigerous and nonovigerous females with carapace 1 engths 

g r e a t e r  than 115 mm. 

Newshell Males - Ind iv idua l s  t h a t  molted during t h e  l a s t  molting season 
(gene ra l ly  January through A p r i l ) .  

Oldshe l l  Males - (skipmolts)  - Indiv idua ls  t h a t  f a i l e d  t o  molt during 4 
t h e  1 a s t  molting season. 

Very Oldshel l  Males - (double skipmolts)  - Ind iv idua l s  t h a t  f a i l e d  t o  molt 

during t h e  l a s t  two o r  more molting seasons.  

P r e r e c r u i t  Fours - Indiv idua ls  es t imated  t o  be 4 o r  more y e a r s  from lega l  

s i z e  and l e s s  than 95 mm i n  l eng th .  

P r e r e c r u i t  Threes - Ind iv idua l s  est imated t o  be t h r e e  yea r s  from l ega l  s i z e  

and 95-112 mm i n  length .  



P r e r e c r u i t  Twos - Ind iv idua l s  es t imated  t o  be two yea r s  from l e g a l  s i z e  

and 113-130 mm i n  l e n g t h .  

P r e r e c r u i t  Ones - Ind iv idua l s  es t imated  t o  be one yea r  from l ega l  s i z e  

which inc ludes  a l l  sub lega l s  g r e a t e r  than 130 mm in 

1 ength.  

Rec ru i t s  - Newshell males which a r e  l e g a l  s i z e  and a r e  i n  t h e i r  

f i r s t  yea r  of a v a i l a b i l i t y  t o  t h e  f i s h e r y  which includes 

c r abs  l e s s  than o r  equal t o  164 mm i n  length .  

P o s t r e c r u i t s  - Males which a r e  l e g a l  s i z e  o r  est imated t o  be so and a r e  

not  c l a s s i f i e d  a s  r e c r u i t s .  This  inc ludes  a l l  l ega l  s i z e  

o ldshe l l  s and very o l d s h e l l s  and a11 newshell s g r e a t e r  

than 164 mm i n  l eng th .  

Traw7 Description and Procedures 

The fo l lowing  gea r  d e s c r i p t i o n  i s  taken from Watson 1989. 

The R/V RESOLUTION towed a 400-mesh e a s t e r n  o t t e r  trawl ne t .  The ne t  had 
4 

a 21 m (70 f t )  long headrope with 18 f l o a t s ,  20 cm (8 i n )  i n  diameter .  The 

foo t rope  was 29 m (95 f t )  long without  r o l l e r  gea r  o r  t i c k l e r  cha in .  The 

foo t rope  was weighted with 9 mm (3/8 i n )  chain a t tached  every 100 inches 

t o  ensure  t h a t  t h e  foo t rope  tended bottom. The two dandylines were 46 m 
(25 fm) long and cons i s t ed  of an 18 m (10 fm) sec t ion  of 16 mm (5/8 i n )  

c a b l e  and a p a i r  of 27 m (15 fm) s e c t i o n s  o f  13 rnm (1/2 i n )  c a b l e ,  one 

a t t ached  t o  t h e  top  and t h e  o t h e r  t o  t h e  bottom of each n e t  wing. The doors 

were A s t o r i a  "V" type  weighing 340 kg (750 l b )  each and measured 1 .5  m x 
2.1 m (5  f t  x 7 f t ) .  The ne t  was cons t ruc ted  with 102 mm ( 4  i n )  s t r e t c h  

mesh a t  t h e  mouth, 89 mm (3-1/2 i n )  s t r e t c h  mesh in  t h e  body, and t h e  cod 

end had a 32 mm (1-1/4 i n )  s t r e t c h  mesh 1 i n e r .  The n e t  was designed t o  

sweep a 12 m (40 f t )  path .  



A t  each s t a t i on  the net was operated on the  bottom fo r  approximately 30 

minutes and covered 1.0 nautical mi 1 e (nm) . Variations occurred in the 

performance of some trawls t ha t  caused unequal coverage of bottom area per 

uni t  time. Catches were adjusted t o  1.0 nm towed t o  account f o r  t h i s  

discrepancy. 

Each offshore survey area was divided in to  approximately 5 nm square s t a t i ons  

and each inshore or  bay area was divided in to  2.5 nm square s t a t i ons .  

Considerable var ia t ion occurred in t he  s i ze  of some offshore and most bay 

s t a t i ons  based on 1 and boundaries. Trawl pl acement within s t a t i ons  was randomly 

chosen except t h a t  untrawl able bottom was avoided. All tows were made during 

daylight  hours. 

4 
The catch of crab from each tow was brought aboard, weighed, sor ted by species 

and sex and carapace width o r  length measurements made as approximate t o  obtain 

s i z e  frequency information. Reproductive success was measured by examining 

mature female Tanner crab and mature sized female king crab fo r  t he  presence of 

egg clutches.  When eggs were present an est imate of egg clutch fu l lness  was 

made. Catch sampling of f i sh  species i s  described by Watson 1989. 

Popu7ation Estimation # 

The estimator used in t h i s  repor t  t o  derive population estimates from the  1988 

trawl survey data fo r  Tanner crab of a given sex-age c l a s s  in a given region 

i s  

where , i s  the  estimated t o t a l  number of crabs of sex-age c l a s s  g in region 

r, Ai i s  the  area of s ta t ion  i ,  Ci,, i s  the  catch per tow-mile of crabs of sex- 

age c l a s s  g in  the  tow fo r  s ta t ion  i ,  n ( r )  i s  the  number of s t a t i ons  in region 



r ,  and 151.9 i s  a f a c t o r  t o  convert  ca tch-per -mi le  of a tow t o  ca tch  per  square 
mile  ( a  one mile  tow sweeps 1/151.9 square mi l e s ) .  The e s t ima to r  simply expands 

t h e  ca t ch  wi th in  t h e  a r ea  of a tow f o r  a s t a t i o n  t o  t h e  a r ea  of t h e  e n t i r e  

s t a t i o n  and sums t h e s e  expanded va lues  over a l l  t h e  s t a t i o n s  wi th in  a region.  

The reg ion ,  r ,  t h a t  a population t o t a l  i s  es t imated f o r  may be an e n t i r e  

management d i s t r i c t ,  a s ec t ion  wi th in  a management d i s t r i c t ,  o r  an ind iv idua l  

s t a t i o n .  The sex-age c l a s s ,  g ,  may be a l l  c r abs  o r  a subdiv is ion  based on any 

combination of sex ,  s i z e ,  o r  o v i g e r i t y .  

This  e s t i m a t o r ,  ?,,,, d e p a r t s  from t h e  populat ion es t imat ion  scheme used f o r  t h e  

e a r l i e r  po t  surveys i n  which s t r a t i f i c a t i o n  of ocean and bay s t a t i o n s  was 

employed. The p r e s e n t l y  used populat ion e s t ima to r  t r e a t s  each s t a t i o n  a s  an 

ind iv idua l  s t ra tum.  Impl i c i t  i n  t h e  use of  t h i s  e s t ima to r  i s  t h e  assumption t h a t  

Ci , ,  i s  t h e  b e s t  s i n g l e  e s t ima te  of t h e  d e n s i t y  of c r abs  of  sex-age c l a s s  g i n  

s t a t i o n  i  ; t h a t  i s ,  t h a t  v a r i a t i o n  in  ca tch  per  tow-mile wi th in  a s t a t i o n  i s  low 

r e l a t i v e  t o  v a r i a t i o n  among s t a t i o n s .  Although t h i s  assumption may be t r u e  and 

t h e  e s t i m a t o r ,  f,,,, has an appeal ing s i m p l i c i t y ,  an unbiased e s t i m a t e  of t h e  

va r i ance  of  i,,, cannot be der ived  from t h e  d a t a .  

Under t h e  assumption t h a t  ca tch  per  tow-mile i s  independent among s t a t i o n s ,  t h e  

var iance  o f  t h e  e s t ima to r ,  f,,,, i s  

where var(fr , , )  i s  t h e  var iance  of ?,,, and Var(Ci,,) i s  t h e  va r i ance  o f  ca tch  per  

tow-mile of c r a b s  from sex-age c l a s s  g i n  s t a t i o n  i .  That i s ,  t h e  var iance  of 

t h e  e s t i m a t o r ,  ?,,,, depends on t h e  var iance  o f  t h e  ca t ch  per  tow-mile,  Ci, , ,  

w i th in  each s t a t i o n .  Hence, an e s t ima te  of  var(f,,,) r e q u i r e s  e s t ima t ion  of t h e  

Var(C,,,)'s f o r  i = l  t o  n ( r )  f o r  sex-age c l a s s  g. With only one tow per  s t a t i o n ,  

however, t h e r e  i s  no way t o  obta in  an unbiased e s t ima te  of Var(C,,,)' from d a t a  

f o r  a sex-age c l a s s  i n  any of t h e  s t a t i o n s .  

Var(Ci,,) i s  a measure of  t h e  v a r i a t i o n  in  ca tch  of sex-age c l a s s  g pe r  tow-mile 

wi th in  s t a t i o n  i  t h a t  i s  due t o  random e f f e c t s .  These random e f f e c t s  inc lude  

v a r i a t i o n  in  tow l o c a t i o n  wi th in  a s t a t i o n  r e l a t i v e  t o  t h e  intended l o c a t i o n ,  



t h e  s p a t i a l  d i s t r i b u t i o n  of c rabs  wi th in  a s t a t i o n  r e l a t i v e  t o  t h e  intended tow 

l o c a t i o n ,  and o the r  f a c t o r s  t h a t  c r e a t e  v a r i a t i o n  i n  t rawl e f f i c i e n c y .  Attempts 

t o  r e p e a t  a tow in  s t a t i o n  i  wi l l  g ive  d i f f e r i n g  va lues  of  C,, ,  due t o  t h e s e  

random e f f e c t s .  An unbiased es t imate  of Var(Ci,,) f o r  a given s t a t i o n  and sex- 

age c l a s s  r e q u i r e s  repeated measures of Ci,, f o r  s t a t i o n  i  and sex-age c l a s s  g. 

With only one tow performed per  s t a t i o n ,  however, t h e s e  repea ted  measures a r e  

not avai  1 abl e .  

Despi te  t h i s  problem in  es t imat ing  t h e  var iances  of t h e  r , g s ,  some idea  of t h e  

p r e c i s i o n  of ?,,, i s  necessary f o r  management dec i s ions .  To ob ta in  rough 

e s t ima te s  of t h e  Var(Ci,,) 's, t h e  fol lowing procedure was used. S t a t i o n s  from 

t h e  same bay and ocean s t a t i o n s  from t h e  same sec t ion  were grouped and t h e  sample 

var iances  i n  ca tch  per  tow-mile f o r  each sex-age c l a s s  of i n t e r e s t ,  Ci,,, within 

4 t h e s e  groupings were cal  cul a ted .  The c a l c u l a t e d  among-stations var iance  of t h e  * 

Ci,,,s wi th in  a grouping was then used as  an e s t ima te ,   gar(^,,,), of  t h e  wi th in-  

s t a t i o n  var iance  of catch of per tow-mile f o r  each s t a t i o n  wi th in  t h e  grouping. 

For example, t h e  w i t h i n - s t a t i o n  var iances  of t h e  r e c r u i t  male ca tch  per  tow-mile 

i n  each of t h e  Chiniak Bay s t a t i o n s  ( s t a t i o n s  "CHAW through "CHL") were a l l  

es t imated  by the sample var iance  of r e c r u i t  male ca t ch  per  tow-mile among those  

e i g h t  s t a t i o n s .  S imi l a r ly ,  t he  w i t h i n - s t a t i o n  var iance  f o r  t h e  ocean s t a t i o n s  

in  t h e  Kodiak D i s t r i c t  South East s ec t ion  were a l l  es t imated by t h e  among-station 

var iance  f o r  t h e  South East s ec t ion  ocean s t a t i o n s .  For some sex-age c l a s s e s ,  

t h e  geographic range of t h e  groupings were expanded (by grouping ocean s t a t i o n s  

from two o r  more ad jacent  s e c t i o n s ,  f o r  example) t o  avoid var iance  e s t ima te s  of I? 

0 ,  a s  occurs  when t h e  Ci,,'s f o r  a l l  s t a t i o n s  i n  a grouping a r e  0. 

The r e s u l t i n g  e s t ima te s  of t he  Var(Ci,,) 's were appl ied  t o  equat ion ( 2 )  t o  g ive  

rough e s t ima te s  of t h e  ~ a r ( ? ) ' s  by 

This  method tends  t o  overest imate var(t , , ,)  s i n c e  t h e  among-station var iances  

t h a t  a r e  used t o  e s t ima te  Var(Ci,,) w i l l  be a t  l e a s t  a s  1 a rge  a s  t h e  wi th in-  



stat ion variances. The use of the estimator , assumes, a f t e r  a l l ,  that  

variation in Ci,, within s tat ions i s  l e s s  than the variation among stat ions.  So,  

the estimates of vat-(?,,,) are biased high and the estimates of population to t a l s  

are probably more precise than i s  reflected by the calculated 9ar(Trlg) Is .  

Variance estimates of popul ation estimates, gar(?,,,), were computed only for  the 

popul a t  ion estimates of ma1 e Tanner crab age cl asses "Prerecrui t I " ,  "Recruit", 

and " ~ e ~ d "  for  each section within the Kodiak Distr ic t ,  for  the total  Kodiak 

Dis t r ic t ,  fo r  each section within the South Peninsula Dis t r ic t ,  and for  the total  

South Peninsula Dis t r ic t .  

Rather than reporting the estimated variance of the population estimates in the 

summary tables ,  we provide the estimated standard error of the population 

estimate - -  the square root of the variance estimate. The r a t i o  of the standard 

error  of the population estimate to  the population estimate (the "percent error" 

in the summary tab les) ,  gives an indication of the level of precision of the 

population estimate re la t ive  t o  i t s  magnitude. Since the estimated variances 

of the population estimates are biased high, the levels of precision indicated 

here are  conservative; i . e . ,  the popul ation estimates are expected t o  be a t  1 east  

as precise as the i r  estimated standard errors and percent errors indicate. 

Finally, i t  may be noted tha t  the percent errors for  a d i s t r i c t ' s  population 

estimate are lower than those of the individual sections comprising the d i s t r i c t .  

This i s  due t o  the differ ing responses of ?,,, and tar(fr1,)  t o  increasing the i? 

number of s ta t ions ,  n ( r ) ,  tha t  are included when expanding the region of 

in t e res t ,  r .  f,,, will increase roughly proportional to  increasing n(r) , while 

will increase roughly proportional to  the square root of n ( r ) .  

The Kodiak and South Peninsula surveys were conducted aboard the R/V 
Resolution. The Kodiak portion consisted of 217 successfu1 tows in 39 fishing 
days which i s  a 15 % increase in e f for t  over the 1987 survey. The South Peninsula 

survey consisted of 108 tows in 14 fishing days and was the f i r s t  major crab 

trawl survey of t h i s  area. The surveys were conducted between 7/18 and 10/23. 

Appendix Tables A - G present individual tow data and population estimates for 

b o t h  Tanner and king crab. 



ACTUAL CATCH DATA 

Kodi ak Tanner Crab 

A t o t a l  of 15,486 male and 8,161 female Tanners were captured ,  Figure 1 .  Tanners 

were captured  in  82.5 % of  a1 1 tows. The number of c rab  captured i n  a tow ranged 

from 0 t o  1,973. A 1 arge  cohor t  o f  2 yea r  old c r ab  i s  ev ident  f o r  males and 

females a t  30 t o  40 mm, Figure 1 .  The major i ty  of t h e s e  small c r ab  were captured 

in  one tow. 

h Kodiak King Crab 

A t o t a l  o f  145 male and 539 female red  king c r a b  were captured ,  Figure 2 .  Adults 

comprised t h e  ma jo r i t y  of c r a b  captured ,  96% f o r  males and over 99% f o r  females.  

Only 9 j u v e n i l e  king c r a b  were captured  i n  t h e  e n t i r e  survey. Eighty seven 

percent  of  a l l  tows produced no king c rab .  

South Peninsu7a Tanner Crab 

Three thousand s i x  hundred and e igh ty  one males and 2,492 female Tanner c r ab  were 

captured ,  Figure 3 .  Catch pe r  tow ranged from 0 t o  581. Two modes a r e  apparent 

i n  t h e  d a t a  f o r  both sexes a t  age 2 and age 3 - 4 yea r s  and an add i t i ona l  mode 

i s  apparent  f o r  males a t  age 5 a t  about 85 mm. Age 5 females have r e c e n t l y  o r  

w i l l  a t  t h e  next  molt ,  mature and t h e  age o r  modal group i s  i nd i s t i ngu i shab le  

from o l d e r  cohor t s  of  terminal  molt a d u l t  females.  



South Peninsula K ing  Crab 

A total  of 75 males and 51 females were captured, Figure 4. Eighty percent of 

the females were juvenile and 88% of these were captured in one tow.  Thirty 

percent of the males were juvenile and a l l  except 1 were captured in the same 

tow tha t  captured the majority of female juveniles. King crab were captured in 

18% of a l l  tows. 

POPULATION ESTIMATES 

-g 
The area considered in calculating the 1988 estimates for  Kodiak was 3,467.4 

square nm compared to  3,838.6 for  1987. This i s  a reduction of 10%. The reduced 

total  area of the estimate in 1988 even with the 15% increase in number of tows 

i s  due to  1) increased e f fo r t  in the bays where s tat ions are smaller with an 

accompanying decreased e f fo r t  offshore and 2)  waters equal t o  or l e s s  than 10 

fathoms deep were eliminated from the area considered t o  be part  of a s ta t ion 

in 1988. 

The area considered in the South Peninsula estimate was 873.48 square nm.  
4 

Kodiak Tanner Crab 

Figures 5 - 8 and 9 - 12 depict the calculated carapace width frequencies and 

population parameters for  males and females respectively for  1988 a1 ong with 

comparative data for  1987. The estimated population of Tanner crab was 39.2 

million animals down from 59.0 million animals in 1987, a decrease of 34%. O f  

the s ix  management sections surveyed only the Northeast population estimate 

increased over the 1987 level for  males due t o  strong cohorts of small crab 20 - 

60 mm, Figure 5. Island wide the to ta l  population estimate f e l l  from 34.7 t o  
23.8 million males, Figure 8.  For females the Northeast, Westside and North 



Mainland Sec t ions  showed an increase  of small c rab ,  Figures  9 and 11, but  overa l l  

t h e  populat ion dec l ined  from 24.3 t o  15.5 mil l  ion females from 1987 t o  1988. 

Legal males increased  from 1987 t o  1988, 3 . 8  t o  4.6 m i l l i o n  animals due a 33% 

inc rease  in  t h e  number of r e c r u i t  animals.  The es t imated  sex  r a t i o  o f  t h e  t o t a l  

populat ion was 1 . 5  males per  female.  The sex r a t i o  of mature animal s was 2.4 

ma1 e s  per  femal e . 

Kodiak King Crab 

Figures  13 - 17 d e p i c t  t h e  ca l cu la t ed  carapace l eng th  f r equenc ie s  and populat ion 

parameters f o r  1987 and 1988. The es t imated  t o t a l  popula t ion  increased  from 

$ 548,655 t o  728,000 between 1987 and 1988 due mostly t o  a g r e a t e r  ca t ch  of a d u l t  
females i n  t h e  Southwest D i s t r i c t .  Seventy four  percent  of  t h e s e  females were 

captured i n  one tow. Males decreased from 245,144 t o  177,727 animals.  The 

ma jo r i t y  of t h e  populat ion,  88%, s t i l l  r e s i d e s  i n  t h e  Southwest D i s t r i c t  and i s  

composed mostly of mature animals.  The sex  r a t i o  of  s exua l ly  mature c r ab  from 

t h e  1988 survey was 3.2 females per  male compared t o  1 .3  females per  male from 

t h e  1987 survey.  The number of l ega l  males i s  t h e  lowest  s i n c e  incep t ion  of  c r a b  

surveys and t h e  number of  p r e r e c r u i t  c r a b  remains very low. 

South Peninsu7a Tanner Crab 
C 

Figures  18 - 22 d e p i c t  t h e  ca l cu la t ed  carapace width f r equenc ie s  and populat ion 

parameters f o r  1988. The population of  t h e  a r ea  surveyed i s  es t imated  a t  4.3 and 

3.0 mi 11 ion males and females r e s p e c t i v e l y .  The composite ma1 e s i z e  frequency 

f o r  t h e  entire survey a rea  i s  dominated by 3 j uven i l e  modes a t  about .30 - 40 mm 
o r  2 yea r  o l d s ,  50 - 70 mm o r  3 and 4 y e a r  o lds  and 75 - 90 mm o r  5 y e a r  o lds .  

A t  l a r g e r  s i z e s  t h e  cohor ts  tend t o  blend toge the r .  The female s i z e  frequency 
i s  dominated by juven i l e  cohor t s  a t  2 yea r s  and 3 - 4 y e a r s  o ld .  The a d u l t  

cohor t s  blend a t  t h e  terminal molt t o  matur i ty .  The sex  r a t i o  of males t o  females 

of  t h e  est imated populat ion i s  1 .5 males per  female. The sex  r a t i o  of t h e  mature 

segment of the populat ion was about 1 t o  1. 



South Peninsu7a K i n g  Crab 

Figures  23 - 26 d e p i c t  t h e  ca l cu la t ed  carapace 1 ength f requencies  and populat ion 

parameters f o r  1988. The t o t a l  e s t ima te  f o r  t h e  a r ea  surveyed was 88,842 crab ,  

28% of  whi'ch were females.  The sex r a t i o  o f  mature c r ab  was 6.9 ma1 e s  per  female. 

No king c rab  were captured in  t h e  Beaver and Balboa Bay a reas .  

REPRODUCTIVE SUCCESS 

9 
Percent  egg c lu t ch  s i z e s  a r e  presented f o r  Kodiak Tanner and king and South 

Peninsula  Tanner and king c rab  i n  Figures  27 - 30 r e spec t ive ly .  Overall  t h e  f o u r  

female popula t ions  e x i b i t e d  good reproduct ive  success .  

RESEARCH CATCH BY STATION DATA 

The ac tua l  ca t ch  by research  f i s h i n g  s t a t i o n  i s  presented on t h e  fol lowing 

f i g u r e s :  Kodiak male Tanner 31 - 40, Kodiak female Tanner 41 - 50, Kodiak male @ 
king 51 - 60, Kodiak female king 61 - 70, South Peninsula male Tanner 71 - 74, 

South Peninsula  female Tanners 75 - 78, South Peninsula  male kings 79 - 82 and 

South Peninsula  female kings 83 - 86. 

SHELL AGE 

Tables  1 and 2 show t h e  s h e l l  age composition of t h e  ac tua l  research  ca tch  of 

male Tanner and king c rab  from both surveys.  I t  i s  obvious from t h e  d a t a  t h a t  

t h e  t iming of t h e s e  surveys avoided t h e  molt season e n t i r e l y  f o r  a l l  king c rab  

and was conducted when some Tanner c r ab  were molting. As an example, 7% and 1% 



of t h e  f o u r  cohor t  i n  Kodiak and t h e  South Peninsula were c l a s sed  a s  s o f t  s h e l l  

cond i t i on  r e s p e c t i v e l y .  I t  i s  a l s o  obvious t h a t  s h e l l  aging of Tanner c r ab  i s  

more complicated because of t h e  g r e a t e r  degree of v a r i a b i l i t y  of s h e l l  ages in  

any one cohor t  group than f o r  king crab .  
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Table 1.  Number of male king and Tanner c r ab  by s h e l l  age and cohort  from t h e  
Kodiak a rea  c r ab  t rawl survey in  1988. 

- - - - - - - - - -  Shell  Condi t ion- - - - - - - - -  
Cohort Def in i t i on  S o f t  New Old Verv Old 

King Crab 

Four t95mm 
Three 95- 1 1 2mm 
TWO 113-130mm 
One >130mm and sublegal  

Recru i t  t164mm and 1 egal newshell 0 16 0 0 

Post-  

!j 
Recrui t  >163mm o r  l ega l  and not  newshell 0 17 16 2 7 

Tanner Crab 

Four < 70mm 3 14 4290 3 0 
Three 70-91mm 4 3 1013 13 4 
Two 92-114mm 52 2150 143 4 2 
One >114mm and sublegal  13 2694 586 197 
Recru i t  (165mm and 1 egal newshell 3 3474 0 0 

Post-one <165mm, l ega l  but not  newshell 0 0 212 3 1 

Post - two >164mm 0 199 10 209 



Table 2. Number of  male king and Tanner c rab  by s h e l l  age and cohor t  from 
t h e  South Peninsula c r ab  t rawl survey in 1988. 

- - - - - - - - - -  Shell  Cond i t i on - - - - - - - - -  
Cohort Def in i t i on  S o f t  New Old Very Old 

King Crab 

Four t 79mm 
Three 79-95mm 
TWO 96-115mm 
One >1l6mm and sub1 egal 

Recru i t  t 1  52mm and l e g a l  newshell 0 11 0 0 

Post-  

f! 
Recru i t  >151mm o r  l ega l  and not newshell 0 14 10 9 

Tanner Crab 

Four t70mm 
Three 70-91mm 
Two 92-114mm 
One >114mm and sublegal  

Recru i t  <165mm and l ega l  newshell 1 332 0 0 

Post-one t165mm, l ega l  but  not  newshell 0 0 119 24 
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Figure  1. Carapace width frequency of a l l  male and female Tanner c rab ,  
Chionoecetes b a i r d i ,  cap tured  during t h e  Kodiak trawl survey,  
1988. 
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Figure 3. Carapace width frequency of all male and female Tanner crab, 
Chionoecetes bairdi, captured during the South Peninsula 
trawl survey, 1988. 
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Figure 4. Carapace length frequency of all male and female king crab, 
Faralithodes camtschatica, captured during the South Peninsula 
trawl survey, 1988. 
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Figure 5. Carapace width frequency of estimated populations of male 
Tanner crab, Chionoecetes bairdi, for the Northeast and 
Eastside Sections, Kodiak trawl surveys 1987 and 1988. 
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Figure 6. Carapace width frequency of estimated populations of male 
Tanner crab, Chionoecetes bairdi, for the Southeast and 
Southwest Sections, Kodiak trawl surveys 1987 and 1988. 
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Figure 7. Carapace width frequency of estimated populations of male Tanner 
crab, Chionoecetes bairdi,, for the Westside and North Mainland 
Sections, Kodiak trawl surveys 1987 and 1988. 
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Figure 8. Carapace width frequency of estimated populations of male 
Tanner crabr Chionoecetes bairdi , for- ail sections combinedl 
Kodiak trawl surveys 1987 and 1988. 
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Figure 9. Carapace width frequency of estimated populations of female 
Tanner crab, Chionoecetes bairdi,, for the Northeast and East- 
side Sections, Kodiak trawl surveys 1987 and 1988. 
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Figure 10. Carapace width frequency of estimted populations of female 
Tanner crab, Chionoecetes bairdi, for the Southeast and 
Southwest Sections, Kodiak trawl survey 1987 and 1988. 
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Figure 11. Carapace width frequency of estimated populations of female 
Tanner crab, Chionoecetes bairdi, for the Westside and North 
~ainland Sections, Kodiak trawl survey 1987 and 1988. 
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Figure 12. Carapace width frequency of estimated populations of female 
Tanner crab, Chionoecetes bairdi, for all surveyed sections 
combined, Kodiak trawl surveys 1987 and 1988. 
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Figure 13. Carapace length frequency of estimated populations of male 
(top) and female king crabl Paralithodes camtschatica, for 
the Northeast Districtl Kodiak trawl surveys 1987 and 1988. 
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Figure 14. Carapace length frequency of estimated populations of male 
(top) and female king crab, Paralithodes camt~chatica~ for 
the Southeast District, Kodiak trawl surveys 1987 and 1988. 
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Figure 15. Carapace length frequency of estimated populations of male 
(top) and female king crabt Paralithodes camtschaticat for 
the Southwest District, Kodiak trawl surveys 1987 and 1988. 
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Figure 16. Carapace length frequency of estimated populations of male 
(top) and female king crab, Paralithodes camtschaticar for 
the Shelikof District, Kodiak trawl surveys 1987 and 1988. 
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Figure 17. Carapace length frequency of estimated populations of male 
(top) and female king crab! Paralithodes camt~chatica~ for 
all surveyed districts combined! Kodiak trawl surveys 1987 
and 1988. 
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Figure 18. Carapace width frequency of estimated populations of Tanner 
crabr Chionoecetes bairdi, for Ikatan and Morzhovoi Baysr 
South Peninsula trawl survey) 1988. 
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Figure 19. Carapace width frequency of estimated populations of Tanner 
crab, Chionoecetes bairdi, for Cold Bay and Belkofski area, 
South Peninsula trawl survey, 1988. 
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Figure 20. Carapace width frequency of estimated populations of Tanner 
crab/ Chionoecetes bairdir for Pavlof and Volcano EEaysr 
South Peninsula trawl survey# 1988. 



MALES BEAVERBALBOA BAYS 
N = 26 1,370 
MEAN WIDTH 84.5 

10 30 50 70 90 110 130 150 1 70 190 
/ 

CARAPACE WIDTH, mrn 

100 

90 
FEMALES BEAVERAALBOA BAYS 
N = 200,302 

80 MEAN WIDTH 74.3 

70 

60 

E E ~  
4: so 
Ze 
B'= 

40 

30 

20 

10 

0 

CARAPACE WIDTH, mm 

Figure 21. Carapace width frequency of estimated populations of Tanner 
crab, Chionoecetes bairdi, for Beaver and Balboa BzEySr South 
Peninsula trawl survey1 1988. 
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Figure 22. Carapace width frequency of estimated populations of Tanner 

crab, Chionoecetes bairdi , for all areas surveyed, South 
Peninsula trawl sur-988. 
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Figure 23. Carapace length frequency of estimated populations of king 
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crab, Paralithodes camtschatica, for Ikatan and Morzhovoi 
Bays, South Peninsula trawl survey, 1988. 

-0- 

I 

40 60 80 100 120 140 160 180 200 



20 40 60 80 100 120 140 180 180 200 
/ 

CARAPACE LENGTH. mm 

5 

4 - 

3 - 

2 - 

1 - 

0 

CARAPACE LENGTH, mm 

MALES COLD BAYELKOFSKI 
N = 3,239 
MEAN LENGTH 130.9 

5 

4 - 

3 - 

Eg 
gj 
B t  

2 - 

1 - 

0 - 

Figure 24. Carapace length frequency of estimated populations of king 
crabl Paralithodes camtschaticar for Cold Bay and Belkofski 
area, South Peninsula trawl surveyr 1988. 
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Figure 25. Carapace length frequency of estimated populations of king 

crab, Paralithodes camtschatica, for Pavlof and Volcano Bays, 
South Peninsula trawl survey, 1988. 
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Figure 26. Carapace length frequency of estimated populations of king 
crab, Paralithodes camtschatica, for all areas surveyedr 
South Peninsula trawl survey1 1988. 
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Figure 27. Percent ovigerity of female Tanner crab, Chionoecetes bairdi, captured during the 
Kodiak trawl survey, 1988. 0 
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Figure 28. Percent ovigerity of female king crab, Paralithodes camtschatica, captured during 
the South Peninsula trawl survey, 1988. 0 
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Figure 29. Percent ovigerity of female Tanner crab, Chionoecetes bairdi! captured during the 
South Peninsula trawl surveyl 1988. 0 
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Figure 30. Percent ovigerity of female king crabl Paralithodes camtschatical captured during 
the Kodiak trawl surveyl 1988. 0 



Figure 31. Catch of legal (top) and sublegal male Tanner 
crabr Chionoecetes bairdi, per 1.85 km towed1 
Kodiak trawl survey1 1988. 



Figure 32. Catch of legal (top) and sublegal male Tanner crab1 Chionoecetes bairdil per 
1.85 km towedl Kodiak trawl surveyl 1988. 



Figure 33. Catch of legal (top) and sublegal male Tanner crab1 Chionoecetes bairdil 
per 1.85 km towed, Kodiak trawl survey1 1988. 



Figure 34. Catch of legal (top) and sublegal male Tanner crabt Chionoecetes bairdit per 1.85 
km towedr Kodiak trawl surveyr 1988. 



Figure 35. Catch of legal (top) and sublegal male Tanner crab1 Chionoecetes 
bairdil per 1.85 km towed1 Kodiak trawl survey, 1988. 
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Figure 36. Catch of legal (top) and sublegal male Tanner crab1 Chionoecetes bairdil 
per 1.85 km towed1 Kodiak trawl survey, 1988. 



Figure 37. Catch of legal (top) and sublegal male Tanner crab1 Chionoecetes bairdir per 
1.85 km towed1 Kodiak trawl surveyr 1988. 
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Figure 38. Catch of legal (top) and sublegal male Tanner crabl Chionoecetes bairdi, 
per 1.85 krn towedl Kodiak trawl surveyl 1988. 



Figure 39. Catch of legal (top) and sublegal male 
Tanner crabr Chionoecetes bairdi per 1.85 
km towedr Kodiak trawl survey, 1988. 



Figure 40. Catch of legal (top) and sublegal male Tanner crabf 
Chionoecetes bairdi, per 1.85 km towedf Kodiak trawl 
surveyf 1988. 



Figure 41. Catch of adult (top) and juvenile female Tanner 
crab, Chionoecetes bairdi, per 1.85 km towed, 
Kodiak trawl survey, 1988. 



Figure 42. Catch of adult (top) and juvenile female Tanner crabl Chionoecetes bairdi, 
per 1.85 km towedl Kodiak trawl surveyl 1988. 



A L A S K A  P E N I N S U L A  

Figure 43. Catch of adult (top) and juvenile female Tanner crab, Chionoecetes 
bairdi, per 1.85 km towed, Kodiak trawl survey, 1988. 



Figure 44. Catch of adult (top) and juvenile female Tanner crab, Chionoecetes bairdi, per 
1.85 km towed1 Kodiak trawl survey1 1988. 



Figure 45. Catch of adult (top) and juvenile female Tanner crab1 Chionoecetes 
bairdir per 1.85 krn towed1 Kodiak trawl survey1 1988. 



Figure 46. Catch of adult (top) and juvenile female Tanner crabt Chionoecetes 
bairdi, per 1.85 km towed1 Kodiak trawl surveyt 1988. 



Figure 47. Catch of adult (top) and juvenile female Tanner crab, Chionoecetes bairdi, 
per 1.85 km towed, Kodiak trawl survey, 1988. 



Figure 48. Catch of adult (top) and juvenile female Tanner crabr Chionoecetes bairdi, 
per 1.85 km towedr Kodiak trawl surveyr 1988. 



Figure 49. Catch of adult (top) and juvenile female 
Tanner crab, Chionoecetes bairdi! per 1.85 
km towedr Kodiak trawl surveyl 1988. 



Figure 50. Catch of adult (top) and juvenile female Tanner 
crab, Chionoecetes bairdi, per 1.85 km towed, 
Kodiak trawl survey, 1988. 



Figure 51. Catch of legal (top) and sublegal king crabr 
Paralithodes camtschaticar per 1.85 km towedr 
Kodiak trawl surveyr 1988. 



Figure 52. Catch of legal (top) and sublegal king crab, Paralithodes camtschati~a~ 
per 1.85 km towed, Kodiak trawl survey, 1988. 



A L A S K A  P E N I N S U L A  

Figure 53. Catch of legal (top) and sublegal king crab/ Paralithodes camtschati~a~ 
per 1.85 km towedl Kodiak trawl survey1 1988. 



Figure 54. Catch of legal (top) and sublegal king crabr Paralithodes camtschaticar per 1.85 
km towedr Kodiak trawl surveyr 1988. 



Figure 55. Catch of legal (top) and sublegal king crabt Paralithodes 
camtschaticat per 1.85 krn towedl Kodiak trawl surveyl 1988. 



Figure 56. Catch of legal (top) and sublegal king crabl Paralithodes camtschatical 
per 1.85 kin towedl Kodiak trawl surveyl 1988. 



Figure 57. Catch of legal (top) and sublegal king crabr Paraltihodes camtschaticar 
per 1.85 km towed, Kodiak trawl surveyl 1988. 



Figure 58. Catch of legal (top) and sublegal king crab! Paralithodes camtschatica, 
per 1.85 km towed, Kodiak trawl survey! 1988. 



Figure 59. Catch of l ega l  ( top)  and sublegal king crabr 
Paralithodes carntschaticar per 1.85 km towed, 
Kodiak trawl survey, 1988. 



Figure 60. Catch of legal (top) and sublegal king crab, 
Paralithodes camtschatica, per 1.85 km towed, 
Kodiak trawl survey, 1988. 



Figure 61. Catch of adult (top) and juvenile female king 
crabr Paralithodes camtschaticar per 1.85 krn 
towedr Kodiak trawl surveyr 1988. 



Figure 62. Catch of adult (top) and juvenile female king crab, Paralithodes camtschatica, 
per 1.85 km towed1 Kodiak trawl survey1 1988. 



Figure 63. Catch of adult (top) and juvenile female king crab1 Paralithodes 
camtschatical per 1.85 km towedl Kodiak trawl survey1 1988. 



Figure 64. Catch of adult (top) and juvenile female king crabr Paralithodes camtschaticar 
per 1.85 km towed, Kodiak trawl surveyr 1988. 



Figure 65. Catch of adult (top) and juvenile female king crabl Paralithodes 
camtschatical per 1.85 km towedl Kodiak trawl survey, 1988. 



Figure 66. Catch of adult (top) and juvenile female king crab, Paralithsdes 
camtschatica, per 1.85 km towed, Kodiak trawl survey, 1988. 



Figure 67. Catch of adult (top) and juvenile female king crab1 Paralithodes camtschatica, 
per 1.85 km towed, Kodiak trawl survey1 1988. 



Figure 68. Catch of adult (top) and juvenile female king crab1 Paralithodes 
camtschaticat per 1.85 krn towed1 Kodiak trawl survey1 1988. 
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Figure 69. Catch of adult (top) and juvenile female kinq 
crab, ~aralithodes camtschatica, per 1.85 km- 
towed, Kodiak trawl survey, 1988. 



Figure 70. Catch of adult (top) and juvenile female king crabr 
Paralithodes carntschaticar per 1.85 km towedr Kodiak 
trawl survey, 1988. 



Figure 71. Catch of legal (top) and sublegal male Tanner crab1 Chionoecetes bairdir per 1.85 km 
towedl South Peninsula trawl survey, 1988. 0 
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sublegal male Tanner crab, 
Chionoecetes bairdil per 
1.85 km towedl South Pen- 
insula trawl survey1 1988. 
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Figure 73. Catch of legal (top) and sublegal male Tanner crab, Chionoecetes bairdi, 
per 1.85 km towed, South Peninsula trawl survey, 1988. 
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1 Figure 75. Catch of adult (top) and juvinile female Tanner crab1 Chionoecetes bairdil 
per 1.85 km towed1 South Peninsula trawl survey1 1988. 
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Figure 76. Catch of adult (top) and juvenile female Tanner crabl Chionoecetes bairdi, per 1.85 km towedl, South 
Peninsula trawl surveyl 1988. 
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Figure 77. Catch of adult (top) and juvenile female Tanner crab) Chionoecetes bairdil 
per 1.85 km towed1 South Peninsula trawl survey1 1988 
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Figure 79. Catch of legal (top) and sublegal juvenile king crab, Paralithodes 
camtschatisal per 1.85 km towed1 South Peninsula trawl survey1 1988. 
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Figure 80. Catch of legal (top) and sublegal 
juvenile king crabt Paralithodes 
cmtschaticat per 1.85 km towed, 
South Peninsula trawl survey, 
1988. 
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Figure 81. Catch of legal (top) and sublegal juvenile king crabl, Paralithodes 

camtschatical per 1.85 km towedl South Peninsula trawl survey, 1988. 
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Figure 82. Catch of legal (top) and sublegal 
juvenile king crab, Paralithodes 
camtschatica, per 1.85 km towed, S~uth 
Peninsula trawl survey, 1988.8 - 



Figure 83. Catch of adult (top) and juvenile female king crabr Paralithodeq,camtschaticar 
per 1.85 km towedl South Peninsula trawl sruvey~ 1988. 
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Figure 84. Catch of adult (top) and juvenile female king crab,, Paralithodes camtschatica, per 1-85 km towed,, south 

Peninsula trawl survey, 1988. 



Figure 85. Catch of adult (top) and juvenile female king crab, Paralithodes 
camtschati~a~ per 1.85 km towed1 South Peninsula trawl survey, 1988. 
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Figure 86. Catch of adult (top) and juvenile female 
king crabl Paralithodes camtschatical 
per 1.85 km towedl South Peninsula trawl 
survey1 1988. 



Appendix A.l. List of trawl by trawl data from the 1988 
Kodiak trawl survey. 

...................................................................................... 
Tow Stat ---Date--- Starting Position Compass ---Tow--- --Fathoms-- 

No. ion Mon Day Yr Latitude Longitude Loran Loran Heading Min Miles Min Avg Max 
...................................................................................... 

1 chj 

2 che 

3 cha 

4 chb 

5 chf 

6 chk 

7 chl 

8 859 

9 858 

10 891 

11 892 

12 947 

13 946 

14 973 

15 1045 

16 1046 

17 1022 

18 999 

19 1000 

20 881x 

21 815x 

22 816x 

23 781x 

24 750x 

25 677x 

26 678x 

27 608x 

28 alg 

29 alc 

30 ala 

31 alj 

32 alk 

33 alf 

34 684b 

35 684d 

36 684c 

37 683d 

38 683b 

39 684a 

40 646d 

41 646b 

42 646a 

43 645 

44 646c 

45 683a 

46 68235 

47 alb 

- Continued - 



Appendix A.l. (page 2 of 5) 

Tow S t a t  ---Date--- S t a r t i n g  P o s i t i o n  Compass  ---Tow--- --Fathoms-- 

No. i o n  Mon Day Yr L a t i t u d e  L o n g i t u d e  L o r a n  L o r a n  H e a d i n g  Min M i l e s  Min Avg Max 
...................................................................................... 

48 a l d  

49 676x 

50 712x 

5 1  748x 

52 a l h  

53  ALI 

54 a l l  

55 a l m  

56 a10 

5 7  a l p  

58 a l q  

59 a l r  

60 683c 

61  682d 

62 725 

63 726 

64 759 

65 794 

66 760 

67 761  

68 728 

69 533 

70 559 

7 1  560 

72 534 

73  KLI 

74 KLC 

75 535 

76 561  

77 589 

78 621 

79 621 

80 656 

8 1  655 

82 558 

8 3  587 

84 619 

85  620 

86  588 

87 KLD 

8 8  KLB 

8 9  KLA 

90 KLH 

91  KLJ 

92 KLL 

93 KLG 

94 KLF 

95 KLE 

96 614 

- C o n t i n u e d  - 

- 103 - 



Appendix A.1. (page 3 of 5) 

Tow Stat 

No. ion 

97 615 

98 729 

99 727 

100 688 

101 650 

102 THA 

103 THB 

104 THC 

105 THD 

106 THG 

107 THF 

108 THI 

109 THJ 

110 THH 

111 THK 

112 THL 

113 THM 

114 THN 

115 UGC 

116 UGB 

117 UGA 

118 UGI 

119 UGM 

120 510 

121 511 

122 486 

123 UGJ 

124 UGD 

125 442 

126 443 

127 420 

128 421 

129 444 

130 UGE 

131 UGF 

132 UGG 

133 UGH 

134 UGK 

135 KZA 

136 KZB 

137 KZC 

138 KZD 

139 KZE 

140 KZF 

141 KZG 

142 KZJ 

143 KZK 

144 KZO 

145 MONX 

---Date--- Starting Position Compass ---Tow--- --Fathoms-- 

Mon Day Yr Latitude Longitude Loran Loran Heading Min Miles Min Avg Max 

- Continued - 

- 104 - 



Appendix A.1. (page 4 of 5) 

TOW S t a t  ---Date--- S t a r t i n g  P o s i t i o n  Compass  ---Tow--- --Fathoms-- 

No. i o n  Mon Day Yr L a t i t u d e  L o n g i t u d e  L o r a n  L o r a n  H e a d i n g  Min M i l e s  Min Avg Max 

...................................................................................... 

146 KZR 

147 KZS 

148 MOPX 

149 MOLX 

150 MOXX 

151 255 

152 256 

153 257 

154 284 

155 283 

156 MOGX 

157 CHG 

158 369X 

159 395 

160 KUD 

161 KUE 

162 KUF 

163 KUH 

164 KUG 

165 KUY 

166 KUL 

167 KUM 

168 KUK 

169 KUJ 

170 KUI 

171 224 

172 223 

173 222 

174 198 

175 199 

176 200 

177 171 

178 172 

179 144 

180 145 

181 173 

182 174 

183 146 

184 147 

185 121 

186 120 

187 119 

188 90 

189 91 

190 118 

191 117 

192 60 

193 61 

194 31 

- C o n t i n u e d  - 



Appendix A.l. (page 5 of 5) 

Tow S t a t  ---Date--- S t a r t i n g  P o s i t i o n  Compass  ---Tow--- --Fathoms-- 

No. i o n  Mon Day Yr L a t i t u d e  L o n g i t u d e  L o r a n  L o r a n  H e a d i n g  Min M i l e s  Min A v g  Max 

...................................................................................... 

1 9 5  2 

1 9 6  3 

1 9 7  PAA 

1 9 8  MAA 

1 9 9  RAA 

2 0 0  KUN 

2 0 1  KUO 

202 KUP 

2 0 3  KUQ 

204 KUR 

2 0 5  KUS 

2 0 6  KUT 

207 KUX 

2 0 8  KUU 

2 0 9  KUW 

2 1 0  KUV 

2 1 1  UYHX 

212 UYFX 

2 1 3  UYEX 

214 UYKX 

2 1 5  UYMX 

2 1 6  UYQX 

217 UYSX 



Appendix B.1. Population estimates for Tanner crab1 Chionoecetes bairdil from the 1988 trawl surveyl 
Kodiak. 

S t a  Tow 

t i o n  # 

---------Females--------- ----------- Sublega l  Males----------- R e c r u i t  - -Pos t recru i t - -  T o t a l  T o t a l  T o t a l  

Juv Adult T o t a l  <70 70-91 92-114 >I14 <I65 >I64 Legal Male Crab 

North E a s t  

255 151 

256 152 

257 153 

283 155 

284 154 

395 159 

420 127 

421 128 

442 125 

443 126 

444 129 

cha 3 

chb 4 

c h e  2 

chf 5 

CHG 157 

c h j  1 

chk 6 

c h l  7 

KZA 135 

KZB 136 

KZC 137 

KZD 138 

K Z E  139 

K Z F  140 

KZG 141 

K Z J  142 

KZK 143 

KZO 144 

K Z R  146 

K Z S  147 

369X 158 

MOGX 156 

MOLX 149 

MONX 145 

- Continued - 



Appendix B.1. (page 2 of 7)  

sta Tow 

tion # 

---------remales--------- ----------- Sublegal Males----------- Recruit --Postrecruit-- Total Total Total 

Juv Adult Total <7 0 70-91 92-114 >I14 <I65 >I64 Legal Male Crab 

MOPX 148 20 2 22 10 1 2 0 0 0 0 0 13 3 5 

MOXX 150 402 2 404 4 12 4 6 2 1 0 0 1 425 82 9 

Pop Est 2,643,594 674,490 3,318,084 2,495,836 395,350 545,140 685,327 384,565 23,104 20,977 428,647 4,550,300 7,868,384 

East Side 

486 122 

510 120 

511 121 

533 69 

534 72 

535 75 

559 70 

560 71 

561 76 

587 83 

588 86 

589 77 

619 84 

620 85 

621 79 

655 81 

656 80 

KLA 89 

KLB 88 

KLC 74 

KLD 87 

KLE 95 

KLF 94 

KLG 93 

KLH 90 

KLI 73 

KLJ 91 

KLL 92 

UGA 117 

UGB 116 

UGC 115 

UGD 124 

- .............................. 

- Continued - 
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S t a  Tow 

t i o n  # 

---------pernales--------- ----------- S u b l e g a l  Males----------- R e c r u i t  - -Pos t rec ru i t - -  T o t a l  T o t a l  T o t a l  

J u v  Adul t  T o t a l  <70 70-91 92-114 >I14  < I 6 5  >I64 Lega l  Male Crab 

UGE 130 

UGF 1 3 1  

UGG 132 

UGH 133  

UGI 118 

U G J  123  

UGK 134 

UGM 119 

Pop E s t  2 ,083,954 820,032 2,903,986 1 ,616 ,718  443,776 627,028 732,705 298,165 100,786 1,914 400,864 3,821,090 6,725,077 

Sou th  E a s t  

558 82 

614 96 

615 97 

650 1 0 1  

688 100 

725 62 

726 63 

727 99 

728 68 

729 98 

760 66 

761  67 

794 65 

858 9  

859 8  

891  1 0  

892 11 

946 1 3  

947 12  

973 14  

999 1 8  

THA 102 

THB 1 0 3  

THC 104 

THD 105  

THF 107 

- Cont inued  - 



Appendix B. 1. (page 4 of 7) 

Sta Tow 

tion # 

---------~~~~l~~--------- ---------A- Sublegal Males----------- Recruit --Postrecruit-- Total Total Total 

Juv Adu 1 t Total <7 0 70-91 92-114 >I14 <I65 >I64 Legal Male Crab 

THG 

THH 

TH I 

THJ 

THK 

THL 

THM 

THN 

1000 

1022 

1045 

1046 

Pop Est 243,200 314,486 557,686 188,394 221,880 607,570 1,185,633 777,880 129,593 50,773 958,246 3,161,723 3,719,408 

South 

645 

ala 

alb 

alc 

ald 

alf 

alg 

alh 

AL I 

a1 j 

alk 

a h  

a10 

alp 

alq 

608x 

646a 

646b 

646c 

646d 

676x 

677x 

West 

43 

3 0 

47 

2 9 

48 

3 3 

28 

52 

5 3 

3 1 

32 

55 

5 6 

5 7 

58 

2 7 

42 

4 1 

44 

40 

4 9 

25 

- Continued - 
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S t a  Tow 

t i o n  # 

---------~~~~l~~--------- ----------- S u b l e g a l  Males----------- R e c r u i t  - - P o s t r e c r u i t - -  T o t a l  T o t a l  T o t a l  

J u v  Adu 1 t T o t a l  <7 0 70-91 92-114 >I14 <I65 >I64 L e g a l  M a l e  C r a b  

P o p  E s t  191,219 225,135 416,354 168,051 16,405 63,339 591,313 1,370,943 61,725 76,170 1,508,838 2,347,945 2,764,299 

W e s t  S i d e  

121 185 

200 176 

KUD 160 

KUE 161 

KUF 162 

KUG 164 

KUH 163 

K U I  170 

K U J  169 

KUK 168 

KUL 166 

KUM 167 

KUN 200 

Kuo 201 

KUP 202 

KuQ 203 

- C o n t i n u e d  - 



Appendix B.1. (page 6 of 7)  

sta Tow 

tion # 

KUR 204 

KUS 205 

KUT 206 

KUU 208 

KUV 210 

KUW 209 

KUX 207 

KUY 165 

MAA 198 

PAA 197 

RAA 199 

UYEX 213 

UYFX 212 

UYHX 211 

UYKX 214 

umx 215 
UYQX 216 

UYSX 217 

---------Females--------- ----------- Sublegal Males----------- Recruit --Postrecruit-- Total Total Total 

Juv Adu 1 t Total <70 70-91 92-114 >I14 <I65 >I64 Legal Male Crab 

Pop Est 3,232,321 1,125,086 4,357,407 2,903,179 160,149 477,223 606,182 243,134 45,969 21,869 310,973 4,457,707 8,815,114 

North Mainland 

2 195 6 8 14 2 10 12 41 9 8 0 17 8 2 96 

3 196 1 0 1 1 2 1 12 7 0 0 7 2 3 2 4 

31 194 7 1 8 2 0 3 14 4 1 0 5 2 4 32 

60 192 18 54 7 2 8 1 9 30 3 5 0 8 5 6 128 

61 193 0 0 0 0 1 0 0 0 0 0 0 1 1 

90 188 7 8 15 2 0 3 5 5 1 0 6 16 3 1 

91 189 13 4 17 6 3 21 13 0 0 0 0 43 60 

117 191 2 2 4 1 0 1 0 0 0 0 0 2 6 

118 190 18 5 8 76 17 5 9 2 2 13 0 0 13 6 6 142 

119 187 12 3 15 12 ' 0 4 15 1 1 0 2 3 3 48 

120 186 3 1 5 36 28 0 0 4 1 0 0 1 3 3 6 9 

144 179 15 0 15 17 3 8 10 6 1 0 7 45 60 

145 180 1 0 1 3 1 1 14 2 6 1 0 2 7 4 6 47 

146 183 62 2 4 86 7 8 1 6 9 4 0 0 4 98 184 

147 184 50 0 50 46 0 0 2 3 0 0 3 5 1 101 

171 177 4 0 4 5 3 10 60 105 8 113 191 195 
O 0 ............................................................................................................................................................ 

- Continued - 
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Sta Tow 

tion # 

---------Females--------- ----------- Sublegal Males----------- Recruit --Postrecruit-- Total Total Total 

Juv Adult Total <70 70-91 92-114 >I14 <I65 >I64 Legal Male Crab 

Pop Est 3,055,286 861,060 3,916,347 2,592,371 131,758 424,485 1,227,352 922,762 82,755 32,415 1,037,933 5,413,899 9,330,245 

Grand Total 11,449,574 4,020,290 15,469,864 9,964,549 1,369,319 2,744,783 5,028,512 3,997,449 443,932 204,119 4,645,500 23,752,662 39,222,528 
............................................................................................................................................................ 



Appendix C.1. Population estimmates for king crab, Paralithodes camtschaticat from the 1988 trawl 
surveyt Kodiak. 

S t a  Tow ---------~~~~l~~--------- S u b l e g a l  Males----------- R e c r u i t  P o s t  T o t a l  T o t a l  T o t a l  ----------- 
t i o n  # J u v  A d u l t  T o t a l  F o u r  T h r e e  Two One r e c r u i t  L e g a l  Male C r a b  

N o r t h  

255 

256 

257 

283 

284 

395 

420 

421 

442 

443 

444 

486 

510 

511 

533 

534 

535 

559 

560 

561 

587 

588 

589 

619 

620 

621 

655 

656 

c h a  

c h b  

c h e  

c h f  

CHG 

c h  j 

c h k  

E a s t  

151 

152 

153 

155 

154 

159 

127 

128 

125 

126 

129 

122 

120 

121 

69 

7 2 

75 

7 0 

7 1 

7 6 

8 3 

86 

7 7 

8 4 

8 5 

7 9 

8 1 

80 

3 

4 

2 

5 

157 

1 

6 

- C o n t i n u e d  - 
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S t a  Tow ---------Females--------- ----------- S u b l e g a l  Males----------- R e c r u i t  P o s t  T o t a l  T o t a l  T o t a l  

t i o n  # J u v  A d u l t  T o t a l  F o u r  T h r e e  Two One r e c r u i t  L e g a l  M a l e  C r a b  

chi 7 

KLA 8 9  

KLB 8 8  

KLC 7 4  

KLD 8 7  

KLE 9 5  

KLF 9 4  

KLG 9 3  

KLH 9 0  

KLI 7 3  

KLJ 9 1  

KLL 9 2  

KZA 1 3 5  

KZB 1 3 6  

KZC 1 3 7  

KZD 1 3 8  

KZE 1 3 9  

KZF 1 4 0  

KZG 1 4 1  

KZJ 1 4 2  

KZK 1 4 3  

KZO 1 4 4  

KZR 1 4 6  

KZS 1 4 7  

UGA 1 1 7  

UGB 1 1 6  

UGC 1 1 5  

UGD 1 2 4  

UGE 1 3 0  

UGF 1 3 1  

UGG 1 3 2  

UGH 1 3 3  

UGI 1 1 8  

UGJ 1 2 3  

UGK 1 3 4  

UGM 1 1 9  

369X 1 5 8  

MOGX 1 5 6  

- C o n t i n u e d  - 
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............................................................................................................................................ 
S t a  Tow ---------~~~~l~~--------- ----------- S u b l e g a l  Males----------- R e c r u i t  P o s t  T o t a l  T o t a l  T o t a l  

t i o n  # J u v  A d u l t  T o t a l  F o u r  T h r e e  Two One r e c r u i t  L e g a l  Male C r a b  

....................................................................................................................................................... 
MOLX 149 0 0 0 0 0 0 0 0 0 0 0 0 

MONX 145 0 0 0 0 0 0 0 0 0 0 0 0 

MOPX 148 0 0 0 0 0 0 0 0 0 0 0 0 

MOXX 150 0 0 0 0 0 0 0 0 0 0 0 0 

P o p  E s t  0 30,912 30,912 2,825 0 1,413 957 1,914 7,549 9,463 14,658 45,570 

S o u t h  

558 

614 

615 

650 

688 

725 

726 

727 

728 

729 

760 

761 

794 

858 

859 

89 1 

892 

94 6 

947 

973 

999 

TH A 

THB 

THC 

THD 

THF 

THG 

THH 

TH I 

THJ 

E a s t  

8 2 

9 6 

97 

101 

100 

62 

63 

9 9 

68 

9 8 

66 

6 7 

6 5 

9 

8 

10 

11 

13 

12 

14 

18 

102 

103 

104 

105 

107 

106 

110 

108 

109 

- C o n t i n u e d  - 



Appendix C. 1. (page 4 of 7)  

P 
t-' 
4 

Sta Tow --------- ~ ~ ~ ~ l ~ ~ - - - - - - - - -  ----------- Sublegal Males----------- Recruit Post Total Total Total 

tion # Juv Adult Total Four Three Two One recruit Legal Male Crab 

THK 111 

THL 112 

THM 113 

THN 114 

1000 19 

1022 17 

1045 15 

1046 16 

Pop Est 0 2,924 2,924 0 0 0 0 0 15,858 15,858 15,858 18,782 

South 

645 

ala 

alb 

alc 

ald 

alf 

a19 

alh 

AL I 

alj 

alk 

a lm 

a10 

alp 

alq 

608x 

646a 

646b 

646c 

646d 

676x 

677x 

678x 

68233 

682d 

683a 

West 

43 

30 

4 7 

29 

48 

3 3 

28 

5 2 

5 3 

31 

3 2 

5 5 

5 6 

57 

58 

2 7 

42 

4 1 

44 

40 

4 9 

25 

26 

46 

6 1 

45 

- Continued - 
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S t a  Tow ---------pernales--------- ----------- S u b l e g a l  Males----------- R e c r u i t  P o s t  T o t a l  T o t a l  T o t a l  

t i o n  # J u v  Adul t  T o t a l  Four  Three  Two One r e c r u i t  L e g a l  Male Crab  
................................................................................................................................................. 
683b 38  0 0 0 0 0 0 0 0 1 1 1 1 

683c 60 0 0 0  0 0 0 0 0 0 0 0 0 

683d 37 0 7 2 7 2 0 0 0 2 1 6 7 9 8 1 

684a 39 0 0 0 0 0 0 0 0 0 0 0 0 

684b 34 0 362 362 1 0 0 1 0 2 2 4 366 

684c  36 0 0 0 0 0 0 0 0 0 0 0 0 

684d 3 5  0 7 7 0 0 0 0 0 0 0 0 7 

712x 50 0 0 0 0 0 0 0 0 0 0 0 0 

748x 5 1  0 0 0 0 0 0 0 0 0 0 0  0  

750x 24 0 0 0 0 0 0 0 0 0 0 0 0 

781x 2 3  0 0 0 0 0 0 0 0 0 0 0  0 

815x 2 1  0 1 1 0 0 0 2 1 2 3 5 6 

816x 22 0 0 0 0 0 0 0 0 0 0 0 0 

881x 20 0 0 0 0 0 0 0 0 0 0 0 0 

Pop E s t  2,096 499,014 501,111 1,003 3,494 22,610 33,053 17,658 61,432 79,091 139 ,251  640,361 

s h e l i k o f  

2  195  

3 196 

3 1  194 

60 192 

6 1  193  

90 188 

9 1  189  

117 1 9 1  

1 1 8  190 

119  187 

120 186  

1 2 1  185  

144 179  

145  180 

1 4 6  1 8 3  

147 184 

1 7 1  177 

172 178  

1 7 3  1 8 1  

174 182 

- C o n t i n u e d  - 
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Sta Tow ---------F~~~~S--------- ----------- Sublegal Males----------- Recruit Post Total Total Total 

tion # Juv Adult Total Four Three Two One recruit Legal Male Crab 

198 174 

199 175 

200 176 

222 173 

223 172 

224 171 

KUD 160 

KUE 161 

KUF 162 

KUG 164 

KUH 163 

KUI 170 

KUJ 169 

KUK 168 

KUL 166 

KUM 167 

KUN 200 

KUO 201 

KUP 202 

KUQ 203 

KUR 204 

KUS 205 

KUT 206 

KUU 208 

KUV 210 

KUW 209 

KUX 207 

KUY 165 

MAA 198 

PAA 197 

RAA 199 

UYEX 213 

UYFX 212 

UYHX 211 

UYKX 214 

I 

- Continued - 
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............................................................................................................................................ 
sta Tow ---------F~~~~~S--------- ----------- Sublegal Males----------- Recruit Post Total Total Total 

tion # Juv Adult Total Four Three Two One recruit Legal Male Crab 
....................................................................................................................................................... 
uwx 215 0 0 0 0 0 0 0 0 0 0 0 0 

UYQX 216 1 0 1 0 0 0 0 0 0 0 0 1 

UYSX 217 0 0 0 0 0 0 0 0 0 0 0 0 

Pop Est 972 15,155 16,127 0 0 0 1,990 1,990 3,980 5,970 7,960 24,086 

Grand Total 3,068 548,005 551,073 3,828 3,494 24,023 36,000 21,562 88,820 110,382 177,727 728,800 

............................................................................................................................................ 



Appendix D . l .  L i s t  of t r awl  by t rawl  d a t a  from t h e  1988 South 
Peninsula t rawl  survey. 

...................................................................................... 
TOW Stat ---Date--- Starting Position Compass ---Tow--- --Fathoms-- 

No. ion Mon Day Yr Latitude Longitude Loran Loran Heading Min Miles Min Avg Max 
...................................................................................... 

1 MOV 

2 MOW 

3 87  

4 9 8  

5 97  

6 MOP 

7 MOO 

8 MOS 

9 MOR 

1 0  MOT 

11 MOU 

12 MOM 

1 3  MON 

14 MOJ 

1 5  MOK 

1 6  MOL 

1 7  MOI 

1 8  MOG 

1 9  MOC 

2 0  MOA 

2 1  MOB 

22 MOD 

2 3  MOE 

24 MOF 

2 5  MOH 

2 6  1 4 4  

27  1 5 6  

28  1 5 7  

29  1 4 5  

30  COB 

3 1  COC 

3 2  COE 

3 3  COF 

34 COG 

3 5  COH 

36 COJ 

37 COL 

3 8  COP 

39 COQ 

4 0  COM 

4 1  CON 

42 COO 

4 3  1 6 9  

44 BEA 

45  BEB 

4 6  BED 

47 BEC 

- Continued - 
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...................................................................................... 
Tow S t a t  ---Date--- S t a r t i n g  P o s i t i o n  C o m p a s s  ---Tow--- --Fathoms--  

No. i o n  Mon Day Y r  L a t i t u d e  L o n g i t u d e  L o r a n  L o r a n  H e a d i n g  M i n  M i l e s  M i n  A v g  Max  

...................................................................................... 

4 8  BEE 

4 9  VOT 

5 0  VOO 

5 1  VOP 

5 2  VOL 

5 3  VOQ 

5 4  VOR 

5 5  VON 

5 6  VOM 

57 VOF 

5 8  VOG 

5 9  VOH 

6 0  VOI 

6 1  VOJ 

6 2  PAH 

6 3  P A 1  

6 4  PAD 

6 5  PAA 

6 6  PAB 

6 7  PAC 

6 8  PAG 

6 9  PAF 

7 0  PAE 

7 1  P A J  

7 2  PAL 

7 3  PA0 

7 4  PAR 

7 5  PAU 

7 6  PAT 

7 7  VOA 

7 8  VOB 

7 9  VOC 

8 0  PAV 

81 PAS 

8 2  PAM 

8 3  PAN 

8 4  PAQ 

8 5  PAP 

8 6  PAW 

8 7  VOD 

8 8  VOE 

8 9  VOK 

9 0  2 2 8  

9 1  2 7 8  

9 2  BVC 

9 3  BVA 

9 4  2 6 1  

9 5  2 4 5  

9 6  2 4 6  

- C o n t i n u e d  - 
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Tow S t a t  ---Date--- S t a r t i n g  P o s i t i o n  Compass ---Tow--- --Fathoms-- 

No. i o n  Mon Day Y r  L a t i t u d e  L o n g i t u d e  Loran Loran Heading Min M i l e s  Min Avg Max 

264 8 17 88 55 6.60 1 6 1  2.32 -0- 

263 8 17 88 55 11.14 1 6 1  2.37 -0- 

BVC 8 17 88 55 27.16 160 53 .91  -0- 

BVB 8 17 88 55 28.66 160 53 .41  -0- 

329 8 1 8  88 55 27.24 160 27 .10  -0- 

311  8 18 88 55 26.57 160 33.27 -0- 

BAF 8 1 8  88 55 29.11 160 34 .08  -0- 

BAD 8 18 88 55 30.47 160 35.01 -0- 

BAA 8 1 8  88 55 32.22 160 41.12 -0- 

BAC 8 18 88 55 31.55 160 37.43 -0- 

BAE 8 18 8 8  55 29.61 160 36.85 -0- 

312 8 18 8 8  5 5  24.46 160 34.90 -0- 



Appendix E.l. Population estimates for Tanner crab, Chionoecetes bairdi, from the 1988 trawl survey, 
South Peninsula. 

Sta Tow 

tion # 

---------Females--------- ----------- Sublegal Males----------- Recruit --Postrecruit-- Total Total Total 

Juv Adu 1 t Total <70 70-91 92-114 >I14 <I65 >I64 Legal Male Crab 

Ikatan/Morzhovoi 

87 3 

97 5 

98 4 

MOA 20 

MOB 21 

MOC 19 

MOD 22 

MOE 23 

MOF 24 

MOG 18 

MOH 25 

MOI 17 

MOJ 14 

MOK 15 

MOL 16 

MOM 12 

MON 13 

MOO 7 

MOP 6 

MOR 9 

MOS 8 

MOT 10 

MOU 11 

MOV 1 

MOW 2 

Pop Est 473,143 393,460 866,603 256,652 287,299 245,461 221,888 96,780 30,848 17,019 144,647 1,155,947 2,022,550 

Cold Bay/Belkofski 

144 26 4 0 4 3 0 0 0 0 0 0 0 3 7 

145 29 7 0 7 1 0 0 0 0 0 0 0 1 8 

156 27 21 51 7 2 5 27 3 2 2 5 12 5 0 17 106 178 

157 28 12 4 16 12 3 3 11 5 0 1 6 35 5 1 

169 43 0 2 2 0 0 0 1 0 0 0 0 1 3 

BEA 44 0 0 0 0 0 0 0 0 0 0 0 0 
O 0 

- Continued - 
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Sta Tow ---------~~~~l~~--------- ----------- Sublegal Males----------- Recruit --Postrecruit-- Total Total Total 

tion # Juv Adu 1 t Total <70 70-91 92-114 >I14 <I65 >I64 Legal Male Crab 
............................................................................................................................................................ 
BEB 

BEC 

BED 

BEE 

COB 

coc 

COE 

COF 

COG 

COH 

COJ 

COL 

COM 

CON 

COO 

COP 

COQ 

Pop Est 263,424 311,506 574,930 133,813 222,565 234,339 220,235 88,143 32,649 8,520 129,312 940,264 1,515,195 

Pavlof/Volcano Bays 

228 90 

245 95 

246 96 

263 98 

264 97 

PAA 65 

PAB 66 

PAC 67 

PAD 64 

PAE 70 

PAF 69 

PAG 68 

PAH 62 

PA1 63 

PAJ 71 

PAL 72 

PAM 82 

- Continued - 



Appendix E.l. (page 3 of 4) 

Sta Tow 

tion # 

---------F~~~~~S--------- ----------- Sublegal Males----------- Recruit --Postrecruit-- Total Total Total 

Juv Adult Total 170 70-91 92-114 >I14 <I65 >I64 Legal Male Crab 

PAN 

PA0 

PAP 

PAR 

PAS 

PAT 

PAU 

PAV 

PAW 

VOA 

VOB 

VOC 

VOD 

VOE 

VOF 

VOG 

VOH 

vo I 
VOJ 

VOK 

VOL 

VOM 

VON 

voo 

VOQ 

VOR 

VOT 

Pop Est 438,378 879,351 1,317,728 351,825 213,743 527,769 473,115 211,734 86,807 79,839 378,380 1,944,832 3,262,561 

Beaver/Balboa Bays 

261 94 0 0 0 0 0 0 0 0 0 0 0 0 0 

278 91 2 2 4 2 3 0 1 0 1 0 1 7 11 

311 102 27 17 4 4 20 2 0 13 2 2 0 0 2 5 7 101 

312 108 0 0 0 0 0 0 1 0 0 0 0 1 1 

329 101 7 4 11 7 1 2 0 0 0 0 0 10 21 

BAA 105 0 0 0 2 0 0 0 0 0 0 0 2 2 

BAC 106 3 2 5 0 0 0 0 0 0 0 0 5 
O 0 ............................................................................................................................................................ 

- Continued - 
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............................................................................................................................................................ 
sta Tow ---------F~~~~~S--------- ----------- Sublegal Males----------- Recruit --Postrecruit-- Total Total Total 

tion # Juv Adult Total <70 70-91 92-114 >I14 <I65 >I64 Legal Male Crab 

............................................................................................................................................................ 
BAD 104 2 0 2 1 0 0 0 0 0 0 0 1 3 

BAE 107 1 5 6 0 0 9 24 1 15 0 16 49 5 5 

BAF 103 0 1 1 0 0 0 0 0 0 0 0 0 1 

BVA 93 0 0 0 0 0 0 0 0 0 0 0 0 0 

BVB 100 2 0 2 0 0 1 0 0 0 0 0 1 3 

BVC 92 1 0 1 3 0 0 0 0 0 0 0 3 4 

B M  99 2 0 2 3 1 1 0 0 0 0 0 5 7 

Pop Est 123,769 76,533 200,302 106,816 66,274 50,497 22,020 5,399 10,364 0 15,763 261,370 461,672 

Grand Total 1,298,713 1,660,851 2,959,564 849,107 789,880 1,058,067 937,258 402,055 160,668 105,378 668,101 4,302,413 7,261,977 
............................................................................................................................................................ 



Appendix F.l. Population estimates for king crab1 Paralithodes camtschatical from the 1988 trawl 
survey, South Peninsula. 

Sta Tow ---------~~~~l~~--------- ----------- Sublegal Males----------- Recruit Post Total Total Total 

tion # Juv Adult Total Four Three Two One recruit Legal Male Crab 

........................................................................................................................................... 
Ikatan/Morzhovoi 

87 3 0 

97 5 0 

98 4 0 

MOA 20 0 

MOB 2 1  0 

MOC 19 0 

MOD 22 0 

MOE 23 0 

MOF 24 0 

MOG 18 0 

MOH 25 0 

MOI 17 0 

MOJ 14 0 

MOK 15 0 

MOL 16 0 

MOM 12 0 

MON 13 0 

MOO 7 0 

MOP 6 0 

MOR 9 0 

MOS 8 0 

MOT 10 0 

MOW 11 0 

MOV 1 0 

MOW 2 0 

Pop Est 0 949 949 0 0 0 0 0 1,665 1,665 1,665 2,614 

Cold Bay/Belkofski 

144 26 0 0 0 0 0 0 0 0 0 0 0 0 

145 29 0 0 0 0 0 0 0 0 0 0 0 0 

156 27 0 0 0 0 0 0 0 0 0 0 0 0 

157 28 0 0 0 0 0 0 0 0 0 0 0 0 

169 43 0 0 0 0 0 0 0 0 0 0 0 0 

BEA 4 4  0 0 0 0 0 0 0 0 0 0 0 0 O ........................................................................................................................................... 

- Continued - 
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........................................................................................................................................... 
Sta Tow ---------rernales--------- ----------- Sublegal Males----------- Recruit Post Total Total Total 

tion # Juv Adult Total Four Three Two One recruit Legal Male Crab 

........................................................................................................................................... 
BEB 45 2 0 2 0 0 1 1 0 0 0 2 4 

BEC 47 1 0 1 0 0 0 0 0 0 0 0 1 

BED 46 0 0 0 0 0 0 0 0 0 0 0 0 

BEE 48 0 0 0 0 0 0 0 0 0 0 0 0 

COB 30 0 0 0 0 1 0 0 0 0 0 1 1 

COC 3 1  0 0 0 0 0 0 0 0 0 0 0 0 

COE 32 1 0 1 0 0 0 0 0 0 0 0 1 

COF 33 0 0 0 0 0 0 0 0 0 0 0 0 

COG 34 0 0 0 0 0 0 0 0 2 2 2 2 

COH 35 0 0 0 0 0 0 0 0 0 0 0 0 

COJ 36 0 0 0 0 0 0 0 0 0 0 0 0 

COL 37 0 0 0 0 0 0 0 0 0 0 0 0 

COM 40 0 0 0 0 0 0 0 0 0 0 0 0 

CON 4 1  0 0 0 0 0 0 0 0 0 0 0 0 

COO 42 0 0 0 0 0 0 0 0 0 0 0 0 

COP 38 0 0 0 0 0 0 0 0 0 0 0 0 

COQ 39 0 0 0 0 0 0 0 0 0 0 0 0 

Pop Est 2,274 0 2,274 0 936 489 489 0 1,325 1,325 3,239 5,512 

Pavlof/Volcano Bays 

228 90 0 0 0 0 0 0 0 0 0 0 0 0 

245 95 0 0 0 0 0 0 0 0 0 0 0 0 

246 96 0 0 0 0 0 0 0 0 0 0 0 0 

263 98 0 0 0 0 0 0 0 0 0 0 0 0 

264 97 0 0 0 0 0 0 0 0 0 0 0 0 

PAP. 65 0 0 0 0 0 0 0 0 0 0 0 0 

PAB 66 0 0 0 0 0 0 0 0 0 0 0 0 

PAC 67 0 0 0 0 0 0 0 0 0 0 0 0 

PAD 64 0 0 0 0 0 0 0 0 0 0 0 0 

PAE 70 0 0 0 0 0 0 0 0 0 0 0 0 

PAF 69 0 0 0 0 0 0 0 0 0 0 0 0 

PAG 68 0 0 0 0 0 0 0 0 0 0 0 0 

PAH 62 1 0 1 0 0 0 0 0 0 0 0 1 

PA1 63 0 4 4 1 0 0 0 0 0 0 1 5 

PAJ 7 1  0 0 0 0 0 0 0 0 0 0 0 0 

PAL 72 0 2 2 0 0 0 0 1 3 4 4 6 

PAM 82 0 0 0 0 0 0 0 0 0 0 0 0 O ........................................................................................................................................... 

- Continued - 
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Sta Tow --------- Females--------- ----------- Sublegal Males----------- Recruit Post Total Total Total 

tion # Juv Adu 1 t Total Four Three Two One recruit Legal Male Crab 

PAN 83 

PA0 73 

PAP 85 

PAR 74 

PAS 8 1  

PAT 76 

PAU 75 

PAV 80 

PAW 86 

VOA 77 

VOB 78 

VOC 79 

VOD 87 

VOE 88 

VOF 57 

VOG 58 

VOH 59 

VOI 60 

VOJ 6 1  

VOK 89 

VOL 52 

VOM 56 

VON 55 

VOO 50 

VOQ 53 

VOR 54 

VOT 49 

Pop Est 15,062 6,712 21,775 9,349 400 0 1,252 14,492 33,447 47,939 58,940 80,715 

Beaver/Balboa Bays 

2 6 1  94 0 0 0 0 0 0 0 0 0 0 0 0 

278 9 1  0 0 0 0 0 0 0 0 0 0 0 0 

3 1 1  102 0 0 0 0 0 0 0 0 0 0 0 0 

312 108 0 0 0 0 0 0 0 0 0 0 0 0 

329 1 0 1  0 0 0 0 0 0 0 0 0 0 0 0 

BAA 105 0 0 0 0 0 0 0 0 0 0 0 0 

BAC 106 0 0 0 0 0 0 0 0 0 0 0 0 O ........................................................................................................................................... 

- Continued - 
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........................................................................................................................................... 
Sta Tow ---------~~~~l~~--------- ----------- Sublegal Males----------- Recruit Post Total Total Total 

tion # Juv Adult Total Four Three Two One recruit Legal Male Crab 

........................................................................................................................................... 
BAD 1 0 4  0 0 0 0 0 0 0 0 0 0 0 0 

BAE 1 0 7  0 0 0 0 0 0 0 0 0 0 0 0 

BAF 1 0 3  0 0 0 0 0 0 0 0 0 0 0 0 

BVA 9 3  0 0 0 0 0 0 0 0 0 0 0 0 

BVB 1 0 0  0 0 0 0 0 0 0 0 0 0 0 0 

BVC 92 0 0 0 0 0 0 0 0 0 0 0 0 

BVD 99 0 0 0 0 0 0 0 0 0 0 0 0 

Pop Est 0 0 0 0 0 0 0 0 0 0 0 0 

Grand Total 17,336 7,662 24,998 9,349 1,336 4 8 9  1 , 7 4 1  14,492 36,437 50,929 63,844 88,842 

........................................................................................................................................... 



~ppendix G.1. Estimator and population estimates for Kodiak and 
South Peninsula Tanner crab, Chionoecetes bairdi. 

The estimator used to compute the population estimates: 

where T,,, is the estimated total number of crabs of sex-age class 
g in reglon r, Ai is the area of station i, C i ,  is the catch per 
tow-mile of crabs of sex-age class g in the tow #or station i, n(r) 
is the number of stations in region r, and 151.9 is a factor to 
convert catch-per-mile of a tow to catch per square mile (a one 
mile tow sweeps 1/151.9 square miles) . The estimator simply 
expands the catch within the area of a tow for a station to the 
area of the entire station and sums these expanded values over all 
the stations within a region. The region, r, that a population 
total is estimated for may be an entire management district, a 
section within a management district, or an individual station. 
The sex-age class, g, may be all crabs or a subdivision based on 
any combination of sex, size, or ovigerity. 

lmplicit in the use of this estimator is the assumption that Ci , is 
the best single estimate of the density of crabs of sex-age class 
g in station i; that is, that variation in catch per tow-mile 
within a station is low relative to variation-among stations. This 
assumption may be true and the estimator, T,,,, has an appealing 
simplicity, but an unbiased estimate of the variance of T,,,, 
Var (T,,,) , cannot be derived from the data. An estimate of Var (T,,,) 
requires estimation of the within-station variance in catch per 
tow-mile for sex-age class g in each station. With only one tow 
per station, however, that variance estimate cannot be obtained. 
Hence, there is no way to judge the precision of the population 
estimates computed from this estimator. 

To obtain population estimates with associated estimates of error 
variance for the Tanner crab sex-age classes of greatest interest, 
population estimates were recomputed for sublegal male Tanner crab 
greater than 114 mm in carapace length, for recruit Tanner crab, 
and for legal Tanner crab by using a stratification method that 
allows for estimation of error variance. within management 
district sections, strata were defined by lumping bay stations from 
the same bay and lumping spatially clustered ocean stations. 
Strata definitions are given in this appendix. Population 
estimates and estimates of error variance were computed for the 
Kodiak and South Peninsula Management Districts and for sections 
within these districts using the stratified sampling model (e.g., 
Cochran, 1977). The variance of catch per tow-mile within strata 
was computed using the within-strata sample variance; i.e., the 
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within-strata variances were computed as the observed catches per 
tow-mile for a stratum were observations from a simple random 
sample drawn from an infinite population. For strata in which the 
computed within-strata population and variance estimates were zero 
(due to a complete absence of a sex-age class in that strata) the 
within-strata variance in catch per tow-mile was set at .064 fof 
strata in the Kodiak Management ~istrict and at .210 for strata in 
the South Peninsula Management District. These adjustments to the 
within-strata variance are based on the observed near-linear 
relationship between the within-strata means and variances for 
catch per tow-mile in the trawl survey data. 

The population estimates for the three male Tanner crab classes 
that were computed using the stratified sampling model are given 
in this appendix. The standard errors (the square root of the 
population estimate error variance), and the 11% errort1 (the 
standard error of an estimate divided by the estimate and then 
multiplied by 100) that accompany these population estimates 
indicate the precision of the population estimates using the 
stratified sampling model. 



Appendix G.2. Strata definitions used in stratified sampling model 
population estimates. 

Management 
D i s t r i c t  Section Strata Stat ions 

Kodiak 
North East (NE,I) 255-257, 283-284 

(NE,2) 369X, 395, 420-444 
(NE,3) cha-chi 
(NE,4) KZA-KZJ 
(NE,5) MOGX-MOXX 

East Side (ES,I) 486, 510-511, 533-535, 558-561, 587-589, 619-621, 655-656 
(ES,Z) KLA-KLL 
(ES,3) UGA-UGM 

South East (SE,I) 614-615, 650, 688, 725-729, 759-761, 794 
(SE,2) 858-859, 891 -892 
(SE,3) 946-947, 973, 1000, 1022, 1045-1046 
(SE,4) THA-THN 

South West (SW,I) 645, 646a-646d, 682b, 682d, 683a-683d, 684a-684d 
(SW,2) 608x, 676x-678x, 712x, 748x, 750x, 781x, 815x-816x 
(SW,3) a la-a lq 

West Side (WS,I) 121, 200 
(WS,2) KUD-KUY 
(WS,3) MAA, PAA, RAA 
(WS,4) UYEX-UYSX 

North Mainland (NM.1) a l l  North Mainland stat ions 

South Peninsula 

Ikatan/Morshovoi (IM,I) 87, 97-98 
(IM,2) MOA-MOW 

Cold Bay/Belkofski (CB,I) 144-145, 156-157, 169 
(CB,2) BEA-BEE 
(CB,3) COB-COQ 

Pavlof/Volcano Bays (PV,I) 228, 245-246, 263-264 
(PV,2) PAA-PAW 
(PV,3) VOA-VOT 

Beaver/Balboa Bays (BB,l) 261, 278, 311-312, 329 
(BB,2) BAA-BAF 
(BB,3) BVA-BVD 



lendix G . 3 .  Population estimates using a stratified sampling 
model for male Tanner craab, Chionoecetes bairdi, 
from the 1988 Kodiak trawl survey. 

Sublegal Males Total 
>I44 Recruits Legal 

North East 

Pop est 
Standard error 

% error 

East Side 

Pop est 
Standard error 

% error 

South East 

Pop est 
Standard error 

% error 

South West 

Pop est 
Standard error 

% error 

West Side 

Pop est 
Standard error 

% error 

North Mainland 

Pop est 
Standard error 

% error 

Grand Total 

Pop est 5,447,520 4,229,984 4,928,630 
Standard error 812,286 619,503 681,858 

% error 14.9 14.6 13.8 



~ppendix G.4. Population estimates using a stratified sampling 
model for male Tanner crab, Chionoecetes bairdi, 
from the 1988 South Peninsula trawl survey. 

Sublegal Males Total 
>I44 Recruits Lesal 

0 

Pop est 182,841 74,557 115,385 
Standard error 81,822 38,694 50,669 

% error 44.8 51.9 43.9 

Cold ~ay/Belkofski 

Pop est 188,889 74,363 111,998 
Standard error 87,750 37,767 54,379 

% error 46.5 50.8 48.6 

Pavlof/Volcano Bays 

Pop est 406,020 181,778 323,648 
Standard error 121,848 53,184 95,720 

% error 30.0 29.3 29.6 

Beaver/Balboa Bays 

Pop est 25,181 6,060 16,919 
Standard error 14,078 5,602 10,281 

% error 55.9 92.4 60.8 

Grand Total 



 

 

The Alaska Department of Fish and Game administers all programs and activities free from discrimination 
based on race, color, national origin, age, sex, religion, marital status, pregnancy, parenthood, or disability. 
The department administers all programs and activities in compliance with Title VI of the Civil Rights Act 
of 1964, Section 504 of the Rehabilitation Act of 1973, Title II of the Americans with Disabilities Act of 
1990, the Age Discrimination Act of 1975, and Title IX of the Education Amendments of 1972. 
  
If you believe you have been discriminated against in any program, activity, or facility, or if you desire 
further information please write to ADF&G, P.O. Box 25526, Juneau, AK 99802-5526; U.S. Fish and 
Wildlife Service, 4040 N. Fairfax Drive, Suite 300 Webb, Arlington, VA 22203 or O.E.O., U.S. 
Department of the Interior, Washington DC 20240. 
 
For information on alternative formats for this and other department publications, please contact the 
department ADA Coordinator at (voice) 907-465-6077, (TDD) 907-465-3646, or (FAX) 907-465-6078. 
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